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International application No. 
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International filing date (day/month/year) 

19 February 2001 (19.02.01) 



Applicant 

POSDATA COMPANY LTD. 



1. V The applicant is hereby notified that the international search report has been established and is transmitted herewith. 

Filing of amendments and statements under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

When? The time limit for filing such amendements is normally two months from the date of transmittal of the international 
search report; however, for more details, see the notes on the accompanying sheet. 

Where? Directly to the International Bureau of WIPO 

34, chemin des Colombettes 

1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 
For more detailed instructions, see the notes on the accompanying sheet. 

2. .... The applicant is hereby notified that no international search will be established and that the declaration under Article 1 7(2)(a) to 

that effect is transmitted herewith. 

3. _. With regard to the protest against payment of (an) initial fee(s) under Rule 40.2. the applicant is notified that: 

the protest together with the decision thereon has been transmitted to the International Bureau together with the applicant's 

request to forward the text of both the protest decision thereon to the designated Offices 

_j no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s):The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. If the 
applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the Internationa! Bureau as provided in Rules 90bis. 1 and 90bis.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be filed if the applicant whishes to 
postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 month from the priority date, the applicant must perform the prescribed acts for entry into the national phase before all 

designated Offices which have not been elected in the demand or in a later election within 19 months from the priority date or 
could not be elected because they are not bound by Chapter II. 



Name and mailing address of the I PEA/AT 

Austrian Patent Office 

Kohlmarkt 8-10 

A- 1 014 Vienna 

Facsimile No. 1/53424/200 



Authorized officer 

Wolf 

Telephone No. +43 / 1 / 53424 - 450 



Form PCT/ISA/220 (July 1998) 



NOTES TO FORM PCT/ISA/220 

These Notes are intended to give the basic instructions concerning the filing of amendments under Article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Refutations and ^^Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPt). 

In these Notes, "Article," "Rule" and "Section" refer to the provisions, of the PCT, the PCT Regulations and the PCT 
Administrative It jtructions, respectively. . 
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INSTRUCTIONS CONCERNING AMENDMENTS UNDElf ARTICLE 19 

The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually no 
need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published for the 
purposes of provisional protection or has another reason for amending the claims before international publication. Furthermore, 
it should be emphasized that provisional protection is available in some States only. 



What parts of the international application may be amended ? 

Under Article 19, oniy the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before the 
International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Preliminary Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or, 
where applicable, Article 4 1 . 



When ? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date, 
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having 
been received on time if they are received by the International Bureau after the expiration of the applicable time 
limit but before the completion of the technical preparations for international publication (Rule 46.1). 



Where not to file the amendments ? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has been/is filed, see below. 

How ? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one 
or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be 
renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language in which the international application is to be published. 



What documents must/may accompany the amendments ? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 19(1)*' (see below, understatement under Article 19(1) M ). 

The letter must be in English or French, at the choice of the applicant. However, if the language of the 
international application is English, the letter must be in English; if the language of the international 
application is French, the letter must be in French. 



NOTES TO FORM PCT/ISA/220 (continued) 



The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped), whether 

(i) the claim is unchanged; . /' 

(ii) the claim is cancelled; ' - ' 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. > r 

The following examples illustrate the manner in which amendments must be explained in the accompanying 
letter: j~ 

1. [Where originally there were 48 claims and after amendment of some claims there are 51]: 
"Claims 1 to 29, 3 1, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 5 1 added." 

2. [Where originally there were 15 claims and after amendment of all claims there are 1 1]: 
"Claims 1 to 15 replaced by amended claims 1 to 11." 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims I to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; ail other claims unchanged." 

4. [Where various kinds of amendments are made]: 

"Claims I -10 unchanged; claims 1 1 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 21 added." 

Statement under Article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact that 
such amendments might have on the description and the drawings (which cannot be amended under Article 19(1 )). 

The statement will be published with the international application and the amended claims. 

It must be in the language in which the international application is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims as filed 
and as amended. It must be filed on a separate sheet and must be identified as such by a heading, preferably by 
using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence if a demand for international preliminary examination has already been filed 

If, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for 
international preliminary examination has already been submitted, the applicant must preferably, at the time of 
filing the amendments (and any statement) with the International Bureau, also file with the International 
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a 
translation of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first 
sentence). For further information, see the Notes to the demand form (PCT/IPEA/40 1). 



Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as 
amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or in addition to, 
the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see the PCT Applicant's Guide, 
Volume II. 
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This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



sheets, including this cover sheet 



X 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 
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This report contains indications relating to the following items: 

I [x] Basis of the report 

II Q Priority 

III Q Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
jy Q Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
I— J citations and explanations supporting such statement 

VI Certain documents cited 

VII Q^j Certain defects in the international application 

VIII Certain observations on the international application 
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Date of submission of the demamd 

09 JANUARY 2002 (09.01.2002) 


Date of completion of this report 

28 SEPTEMBER 2002 (28.09.2002) 


Name and mailing address of the IPEA/KR 

^fll^ Korean Intellectual Property Office 

■ ^gS$i 920 Dunsan-dong, Seo-gu, Daejeon 302-701, 


Authorized officer /4f^%&' 
KIM. Ki Youne /SMI uS\ 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International aplication No. 
PCT/KR01/00246 



I. Basis of the report 



1 . With regard to the elements of the international application:* 

I I the international application as originally filed 
[X~] the description: 



pages 1.8 

pages 

pages 



, filed with the letter of 



, as originally filed 
, filed with the demand 



the claims: 

pages 

pages 

pages 



XT- 



Pages 9. 10 11 



the drawings: 
pages 1/4-4/4 

pages 

pages 



— . > as originally filed 

, as amended (together with any statment) under Article 19 

. , , filed with the demand 

, filed with the letter of 19/09/2002 



O the sequence listing part of the description: 

pages 

pages 

pages 



_, filed with the letter of 



, as originally filed 
, filed with the demand 



_, filed with the letter of 



, as originally filed 
, filed with the demand 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language _ which is 

the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 
the language of publication of the international application(under Rule 48.3(b)). 

□ * e 5 1 5 a 3^ UagC ° f thC transIation fished for the purposes of international preliminary examination(under Rules 55.2 and/ 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- 

contained inthe international application in written form 

□ 

filed together with the international application in computer readable form. 
PI finished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form 

□ ™ e Staten 7 t * at the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international applications as filed has been furinshed. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 0 



The amendments have resulted in the cancellation of: 
the description, pages NONE 



EH the claims, Nos. NONE 



jx] the drawings, sheet NONE 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been considered to 
go beyond the disclosure as filed, as indicated in the Supplemental Box(RuIe 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
Z!d70% U ° H ^ 0n8mallyfikd '"^ *<> ^ reportsince they do not contain amendments (Rules 70.16 
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INTERNATIONAL PRELIMINARY EXAMINATION International apiication No. 
PCT/KR01/00246 

V ' S 0 "^ Under Artk,e 35(2) With regard t0 nove1 ^ ^ive ^ep or industrial applicability^ 

ci tations and explanations supporting suc h statement $ ™ applicability, 

1 Statement 

Novelty (N) claims 1-9 



Claims 



Inventive step (IS) 



Claims ]± 
Claims 



Industrial applicability (IA) Claims 1-9 

Claims 



_YES 
_NO 

.YES 
NO 




Claims 1-9 meet the criteria set out in PCT AHHp W9W^ u~ 
EP1999-0955609) does not teach or fairly suggest that the Method tSTF - mW , art(JP1996 - 2 °5030, 
wh-screen process of digital video signal b? muri Thr J£ J^r tk deV ! CCS for W«8ioo and 
to scale the resolutions of digital ' an Kb) a t t?V ° d COmprises: (a > a step 

screens the scaled digital video Zu 1 T ? t0 com P ress or Process for multi- 

converters; a compression FITO a Xi-sJeL 1w .^/T h™ 1 ^"^ 1 ""^WW 
analog/digital converter; and a video processor Sich fr'.nLi^ t 1? 'nitialires each channel's 
jor compression/mulU-screen proce^S SttZXZ £ ^- ^L^l^^Z 
from the co.press.on FIFO and the multi-screen FIFO depending on the even/odd fields oi the sZals 

st™ r.sx'Si.i c,aims 1-9 is cons,dered to be n - to — - — 



KI/ER 0l/0 0 2 4 ( 
BWP 19. 09. 200: 



WHAT IS CLAIMED IS: 



1. The method to compress and process for multi-screens digi^deo signals by 
mulo-thread scaling, which uses a single mtegrate d analog/digital converter for each 
channel for compression/multi-screen process, comprising: 

(a) a step ,0 scale the reso.utions of digital video signals outputted from 
aoalog/digital converters for compression or for multi-screen process 
depending on the even/odd fields of the inputted video signals; and 

(b) a step to compress or process for multi-screens the scaled digital video 
signals according to the resolutions scaled depending on the even/odd 
fields in the said step (a). 



2- The method for digital video signal compression/multi-screen process by multi- 
thread scaling according ,0 claim 1, wherein, a, the said step (a), the video signals are 
scaled to have a resolution for compression in the even field. 



3- The method for digital video signal eompressiou/multi-screen process by multi- 
thread scahng according to claim 2, wherein the resolution for compression is 352x240. 

4. The method for digital video signal compression/multi-screen process by multi- 
thread scaling according ,0 claim 1, wherein, a, the said step (a), the video signa!s are 
sealed to have the resolutions for multi-screen process in the odd field. 



The method for digital video signal compression/multi. 



screen process by multi- 



PCT/KR 0 1 /0 0 2 4 6 
WMBt 19.09.2002 

analog/digital converter so that the converted digital video sigrials may^e scaled into 
various resolutions depending on the even/odd fields of theC inputted multi-screen video 

i 

signals; and { 

a video processor which transmits to the video memory the^deb signals which 
have been inputted to the said multi-screen FIFO according to the rules pre-deterrnined 
for the multi-screen process. 

8. The device for compression and multi-screen process of digital video signals by 
multi-thread scaling according to claim 7, wherein the analog/digital converters: 

generate even field/odd field indicators, after being initialized by the said CPU; 

store the digital video signals scaled to have the resolution of 352x240 in the 
compression FIFO, if the field is even; and 

store the digital video signals scaled to have the resolutions of 180x120 for 16 
screens, 240x160 for 9 screens or 360x240 for 4 screens in the multi-screen FIFO, if the 
filed is odd. 

9. The device for compression and multi-screen process of digital video signals by 
multi-thread scaling according to claim 7, wherein: 

the said CPU is programmed to control the operation registers of the 
analog/digital converters so that the video signals may be scaled to have the resolutions 
of 180x120 for 16 screens, 240x160 for 9 screens, or 360x240 for 4 screens in the event 
that the field indicator is odd. 



PCT/KR 0 1 /0 0 2 4 6 
IPEA/KR 19.O9.200J 



thread scaling according to claim 4, wherein the multi-screearprocess islhe process for 
4 screens, 9 screens or for 16 screens. 

:'i 

A' 

6. The method for digital video signal compression/multi-screen process by multi- 
thread scaling according to claim 5, wherein: 

the resolution for 4 screens is 360x240; 
the resolution for 9 screens is 240x160; and 
the resolution for 16 screens is 180x120. 

7. The device for compression and multi-screen process of digital video signals by 
multi-thread scaling comprising; 

multi-channel analog/digital converters, which generate even/odd field 
indicators depending on the fields of the inputted multi-channel video signals and scale 
the resolution of each channel's video signals for compression or for multi-screen 
process while converting each channel's video signals into digital signals according to 
the even/odd fields; 

a compression FIFO which stores, for compression, the video signals outputted 
from each channel's analog/digital converter based upon the even/odd field indicator of 
the said analog/digital converter; 

a multi-screen FIFO which stores, for multi-screen process, the video signals 
outputted from each channel's analog/digital converter based upon the even/odd field 
indicator of the said analog/digital converter; 

a CPU which initializes each channel's analog/digital converter, the 
compression FIFO and the multi-screen FIFO, and controls each channel's 
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Methods and Devices for Digital Video Signal Compression and Multi- 
Screen Process by Multi-Thread Scaling 

TECHNICAL FIELD 

5 The present invention relates to the method and device for digital video signal 

compression/multi-screen process by multi-thread scaling. 



BACKGROUND ART 

Compression/multi-screen process of digital video signals may be used in a 
10 digital video recorder (DVR) which converts analog images into digital images and 
records/stores such images, or displays such images real time. 

Ordinarily, a DVR must compress and record multi-channel video signals 
inputted from a number of cameras, and must display such signals on multi-screens. 

Among various modules constituting such DVR system, the compression unit 
15 and the multi-screen processor are the most important modules. In the conventional 
multi-channel DVR systems, such compression units and multi-screen processors are 
set apart as independent modules. 

The multi-thread scaling means to process screens of different resolutions 
alternating the even field and the odd field of interlacing. 
20 Figure 1 is a diagram illustrating a conventional DVR system with an 

independent compression unit and an independent multi-screen processor. 

Operations of the compression unit (10) illustrated in Figure 1 are explained 
herein below. First of all, the central processing unit ("CPU") (13) initializes the 
analog/digital converters (11), and the compression FIFO (12) in the pre-determined 
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order. Such initialized analog/digital converters (11) store digital data in the 
compression FIFO (12) and issues to the CPU (13) an interrupt exception handling 
request. Although the CPU (13) may fetch video data after polling the analog/digital 
converters (11), the compression FIFO (12) is used in order to decrease the load on the 
5 CPU (1 3), to increase the video data transmission efficiency, and to reduce transmission 
errors. The CPU (13)'s exception handling routine transmits video data from the 
compression FIFO (12) to the memory (RAM) (30) by a direct memory access method, 
encodes such data using compression algorithms such as MPEG, JPEG, and H.26x, etc., 
and then stores the data in a storage such as a hard disk. 

10 The multi-screen processor (20) as illustrated in Figure 1 operates as follows. 

In the multi-screen processor, the video processor (23) transmits digitalized video data 
from the multi-screen FIFO (22) to the video memory (31) according to the pre- 
determined rules set for the multi-screen processing. Then, such data are processed to 
constitute multi-screens, such as 4/8/16 screens, on a TV or a VGA monitor. 

15 As explained above, the conventional system has dependent modules for the 

compression unit (10) and the multi-screen processor (20) because the compression unit 
(10) and the multi-screen processor (20) are programmed to process video data in 
different resolutions. In other words, the compression unit (10) may process video 
data real time only if it is programmed to be a 30 frame transmission mode at the 

20 resolution of 352x240. Also, the multi-screen processor (20) for 16 screens, for 
example, may process video data real time only if it is programmed to be a 30 frame 
transmission mode at the resolution of 180x120. Therefore, the conventional N- 
channel DVR with independent compression unit (10) and multi-screen processor (20) 
requires 2xN analog/digital converters. 
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However, ordinary analogy/digital converters consume an extraordinary amount 
of the current and a great amount of electric power. Accordingly, they generate a 
significant amount of heat impairing stability of the system. Furthermore, 
conventional multi-channel. DVR systems are expensive because (N channel)x2 
5 analog/digital converters are required. 

DISCLOSURE OF THE INVENTION 

The present invention has a purpose to, by using the multi-thread scaling to 
process screens of different resolutions alternately in the even field and the odd field of 

10 interlacing, provide the method and device for digital video signal compression/multi- 
screen process only with N analog/digital converters, which method and device 
integrates the conventional compression unit and multi-screen processor requiring 2xN 
analog/digital converters. 

In order to accomplish the above-mentioned purpose, the present invention's 

15 method to compress and process for multi-screens digital video signals by multi-thread 
scaling uses a single integrated analog/digital converter for each channel for 
compression/multi-screen process. The present invention's method comprises: (a) a 
step to scale the resolutions of digital video signals outputted from analog/digital 
converters depending on the even/odd fields of the inputted video signals; and (b) a 

20 step to compress or process for multi-screens the scaled digital video signals according 
to the resolutions scaled in the said step (a). The present invention's device for 
compression and multi-screen process of digital video signals by multi-thread scaling 
comprises: multi-channel analog/digital converters, which generate even/odd field 
indicators depending on the fields of the inputted multi-channel video signals and scale 
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the resolution of each channel's video signals for compression or for multi-screen 
process while converting such signals into digital signals according to the even/odd 
fields of the signals; a compression FIFO which stores, for compression, the video 
signals outputted from each channel's analog/digital converter based upon the even/odd 
5 field indicator of such analog/digital converter; a multi-screen FIFO which stores, for 
multi-screen process, the video signals outputted from each channel's analog/digital 
converter based upon the even/odd field indicator of such analog/digital converter; a 
CPU which initializes each channel's analog/digital converter, the compression FIFO, 
and the multi-screen FIFO, and controls each channel's analog/digital converter so that 
10 the converted digital video signals may be scaled into various resolutions depending on 
the fields of the inputted multi-screen video signals; and a video processor which 
transmits to the video memory the video signals which were inputted to the said multi- 
screen FIFO according to the rules pre-determined for the multi-screen process. 



15 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will further be described by way of example and with reference 
to the following drawings, in which, 

Figure 1 is a diagram illustrating a conventional DVR system with an 
independent compression unit and an independent multi-screen processor. 
20 Figure 2 is a flow chart for the compression/multi-screen process method for N 

channel digital video signals using N analog/digital converters according to the present 
invention. 

Figure 3 is a diagram illustrating, as a preferred embodiment of the present 
invention, the device for digital video signal compression/multi-screen process 

4 
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integrating the compression unit and the multi-screen processor. 

Figure 4 is a diagram illustrating the operation principle of the multi-thread 
scaling of the present invention's method and device. 

Detailed explanations of a preferred embodiment of the method and (device for 
5 digital video signal compression/multi-screen process by multi-thread scaling are 
provided in the following with reference to the attached drawings. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Figure 2 is a flow chart for the compression/multi-screen process method for N 
10 channel digital video signals using N analog/digital converters according to the present 
invention. 

The initialization of auxiliary devices (SI 00) is a step in which the CPU 
initializes each channel's analog/digital converter, the compression FIFO, and the 
multi-screen FIFO. 

15 The generation of even field/odd field indicators (SI 10) is a step in which the 

initialized analog/digital converter of each channel generates even field/odd field 
indicators. Figure 4 illustrates such generated even field/odd field indicators 
corresponding to time indicated on the time axis. 

If the generated even field/odd field indicator is even, the 352x240 scaling 

20 (SI 20) is a step in which outputs digitalized video signals scaled to 352x240, and the 
said outputted digital video signals are transmitted to the compression FIFO (S130). 

If the generated even field/odd field indicator is odd, digitalized video signals 
scaled to 180x120 for 16 screens, to 240x160 for 9 screens, or to 360x240 for 4 screens, 
are outputted (SI 40), and the outputted digital video signals are transmitted to the 



WO 01/95618 



PCT/KR01/00246 



multi-screen FIFO (S150). At the step S140, the CPU is programmed to control the 
operation register of each channel's analog/digital converter so that the video signals 
may be scaled to 180x120 for 16 screens, to 240x160 for 9 screens, or to 360x240 for 4 
screens in the event that the field indicator is odd. 
5 Figure 3 is a diagram illustrating, as a preferred embodiment of the present 

invention, the device for digital video signal compression/multi-screen process in an N- 
channel DVR system with N analog/digital converters. 

As illustrated in Figure 3, the device has an integrated compression/multi-screen 
processor (40). In the following, compression of the inputted analog video signals in 

10 the even field and multi-screen process, for 4/9/16 multi-screens, of the inputted signals 
in the odd field are explained. 

N analog/digital converters (41), after being initialized by the CPU (44), 
generate even field/odd field indicators, digitalize each channel's video signals and 
scale them to the resolutions of 180x120 for 16 screens, 240x160 for 9 screens, 

15 360x240 for 4 screens, or 352x240 for the normal screen. If the' even field/odd field 
indicator is even, the digitalized video signals, which have been scaled to the resolution 
of 352x240, are stored in the compression FIFO (42). If the even field/odd field 
indicator is odd, the digitalized video signals, which have been scaled to the resolutions 
of 180x120 for 16 screens, 240x160 for 9 screens or 360x240 for 4 screens, are stored 

20 in the multi-screen FIFO (43). 

The compression FIFO (42) stores in it the video signals outputted from each 
channel's analog/digital converter (41) if the even field/odd field indicator is even. 
Although the CPU (44) may fetch digitalized video signals after polling the said 
analog/digital converter group (41), the present invention uses the compression FIFO 
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(42) in order to reduce the load on the CPU (44), to raise the transmission efficiency of 
video signals, and to reduce transmission errors. 

The multi-screen FIFO(43) stores the scaled video signals outputted from each 
channel's analog/digital converter if the even field/odd field indicator is odd. 
5 The CPU (44) initializes the analog/digital converter (41) of each channel, the 

compression FIFO and the multi-screen FIFO. Furthermore, the CPU (44) controls 
the said analog/digital converters (41) so that the digitalized video signals may be 
scaled to various resolutions according to the even field/odd field indicators generated 
at each channel's analog/digital converter. The CPU (44) is programmed to control 
10 the operation register of each channel's analog/digital converter (41) so that the video 
signals may be scaled to the resolutions of 180x120 for 16 screens, 240x160 for 9 
screens, or 360x240 for 4 screens in the event that the field indicator is odd. 

The video processor (45) transmits to the video memory the video signals which 
have been inputted to the multi-screen FIFO in accordance with the rules pre- 
1 5 determined for the multi-screen process. 

Figure 4 is a diagram illustrating the operation principle of the multi-thread 
scaling of the present invention. 

Figure 4 illustrates even field/odd field indicators generated by each channel's 
analog/digital converter corresponding to the time represented at the time axis. Based 
20 upon such even field/odd field indicators, the CPU (44) controls the operation registers 
of the analog/digital converters (41) of each channel. 

As explained in the foregoing, according to the present invention's method and 
device for digital video signal compression and multi-screen process by multi-thread 
scaling, the processor for compression/multi-screen process may conduct the 
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compression and multi-screen process sequentially from the compression FIFO and the 
multi-screen FIFO depending on the even/odd fields of the signals. Thus, compared 
with the conventional multi-channel DVR system which uses 2*N analog/digital 
converters for N channels, the present invention's method and device uses N 
5 analog/digital converters for the same N channels while providing the same function as 
the conventional system. 

By implementing a system equivalent to the conventional system, which 
requires 2xN ADC, with only N analog/digital converters, the present invention saves 
the electricity and expense required for the conventional system by 100%. In addition 
10 to the effect of saving the electricity consumed for the system, the present invention 
also increases the stability of the multi-channel DVR system by reducing the number of 
required analog/digital converters. 
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WHAT IS CLAIMED IS: 

1 . The method to compress and process for multi-screens digital video signals 
by multi-thread scaling, which uses a single integrated analog/digital converter for each 
5 channel for compression/multi-screen process, comprising: 

(a) a step to scale the resolutions of digital video signals outputted from 
analog/digital converters depending on the even/odd fields of the inputted video 
signals; and 

(b) a step to compress or process for multi-screens the scaled digital video 
10 signals according to the resolutions scaled in the said step (a). 



2. The method for digital video signal compression/multi-screen process by 
multi-thread scaling according to claim 1, wherein: 

at the said step (a), the video signals are scaled to have a resolution for 
15 compression in the even field. 



3. The method for digital video signal compression/multi-screen process by 
multi-thread scaling according to claim 2, wherein: 

the resolution for compression is 352x240. 

20 

4. The method for digital video signal compression/multi-screen process by 
multi-thread scaling according to claim 1 , wherein: 

at the said step (a), the video signals are scaled to have the resolutions for 
multi-screen process in the odd field. 

9 



WO 01/95618 



PCT/KR01/00246 



5. The method for digital video signal compression/multi-screen process by 
multi-thread scaling according to claim 4, wherein: 

the multi-screen process is the process for 4 screens, 9 screens or for 16 screens. 

5 

6. The method for digital video signal compression/multi-screen process by 
multi-thread scaling according to claim 5, wherein: 

the resolution for 4 screens is 360x240; 
the resolution for 9 screens is 240x160; and 
10 the resolution for 16 screens is 180x120. 

7. The device for compression and multi-screen process of digital video signals 
by multi-thread scaling comprising: 

multi-channel analog/digital converters, which generate even/odd field 
15 indicators depending on the fields of the inputted multi-channel video signals and scale 
the resolution of each channel's video signals for compression or for multi-screen 
process while converting each channel's video signals into digital signals according to 
the even/odd fields; 

a compression FIFO which stores, for compression, the video signals outputted 
20 from each charmers analog/digital converter based upon the even/odd field indicator of 
the said analog/digital converter; 

a multi-screen FIFO which stores, for multi-screen process, the video signals 
outputted from each channel's analog/digital converter based upon the even/odd field 
indicator of the said analog/digital converter; 

10 
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a CPU which initializes each channel's analog/digital converter, the 
compression FIFO and the multi-screen FIFO, and controls each channel's 
analog/digital converter so that the converted digital video signals may be scaled into 
various resolutions depending on the fields of the inputted multi-screen video signals; 
5 and 

a video processor which transmits to the video memory the video signals which 
have been inputted to the said multi-screen FIFO according to the rules pre-determined 
for the multi-screen process. 

10 8. The device for compression and multi-screen process of digital video signals 

by multi-thread scaling according to claim 7, wherein the analog/digital converters: 

generate even field/odd field indicators, after being initialized by the said CPU; 
store the digital video signals scaled to have the resolution of 352x240 in the 
compression FIFO, if the field is even; and 
15 store the digital video signals scaled to have the resolutions of 180x120 for 16 

screens, 240x160 for 9 screens or 360x240 for 4 screens in the multi-screen FIFO, if 
the field is odd. 

9. The device for compression and multi-screen process of digital video signals 
20 by multi-thread scaling according to claim 7, wherein: 

the said CPU is programmed to control the operation registers of the 
analog/digital converters so that the video signals may be scaled to have the resolutions 
of 180x120 for 16 screens, 240x160 for 9 screens, or 360x240 for 4 screens in the event 
that the field indicator is odd. 

11 
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Fig. 2 
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